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Abstract 
As part of research to better define and improve the integration between quality risk management 
(QRM) and knowledge management (KM) as dual enablers of an effective pharmaceutical quality 
system, a survey was conducted in February 2021 to explore this relationship.  The survey explored 
the current state relationship in theory and in practice, solicited feedback on a proposed framework, 
the Risk-Knowledge Infinity Cycle, to improve the connection between QRM and KM, associated 
benefits and potential actions to make progress in this regard.  The results suggest QRM and KM are 
highly interdependent in theory but much less so in practice.  Further, there is broad interest to 
improve this QRM-KM connection, leading to an array of potential benefits.  The framework 
proposed to improve the connection is viewed positively and will be further advanced.   
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1 Introduction 
This report provides a summary and analysis of a recent survey conducted in February 2021, entitled “A survey 
to solicit feedback on the state of integration of Quality Risk Management (QRM) and Knowledge Management 
(KM) as dual enablers of an effective PQS.”  The following section on Research context and background was 
provided to survey participants and is relevant for understanding the data in this this survey report.   
 
1.1 Research context and background 
A recent research study has sought to explore the relationship between quality risk management (QRM) and 
knowledge management (KM) in the biopharmaceutical industry as dual enablers of a firm’s pharmaceutical 
quality system as per ICH Q101.  The initial phase of the study included a detailed literature review which 
examined biopharmaceutical industry regulatory guidance for the regulatory expectations of how knowledge 
and risk are related.  This literature review went on to evaluate the perspectives on how risk and knowledge 
(and of risk management and knowledge management) are related in other industries.  The findings are, in 
summary: 
• There are clear expectations throughout regulatory guidance that knowledge informs risk, and risk 
informs knowledge  
• Risk is inversely proportional to knowledge applied (the more knowledge applied, the lower the risk) 
• There is little documented in the literature as to how QRM and KM are connected in practice in the 
biopharmaceutical industry 
• There is evidence other industries are more advanced than the biopharmaceutical industry in the 
better in linking risk management and knowledge management 
 
The complete paper containing the literature review2 is available via the TU Dublin Level 3 Online Journal at 
this link.   
 
The second phase of the study proposed a simple framework to visualize the relationship between risk and 
knowledge, the Risk-Knowledge Infinity Cycle (Figure 1).  Following the figure is a recap of key points 
characterizing the framework.   
 
 
Figure 1 – The Risk-Knowledge Infinity Cycle 
 
The key features of this Risk-Knowledge Infinity Cycle include: 
 
1 ICH Q10, available at https://ich.org/ 
2 Lipa, M. J.; O’Donnell, K.; Greene, A. Managing Knowledge and Risk - A Literature Review on the Interdependency of 
QRM and KM as ICH Q10 Enablers. Journal of Validation Technology (JVT), 2020, 26 (4). 
RISK KNOWLEDGE
© Lipa & O’Donnell 2020
3
Lipa et al.: A Report on the Current State of  (QRM) and  (KM) Integration
Published by ARROW@TU Dublin, 2021
A Survey Report on the Current State of QRM and KM Integration 
March 2021 
Page 4 of 31 
 
(i) The interwoven relationship between knowledge and risk, where knowledge feeds in to inform 
risk, and risk informs what is known, including the need to acquire new knowledge…knowledge 
and risk inform each other. 
(ii) The inverse relationship, where increased knowledge leads to decreased uncertainty and 
therefore decreased risk.  Figure 2 below provides a visualisation of this concept over time for a 
product.  In the early stages of a product’s lifecycle, risk is high since knowledge is low.  Risk can 
be immediately reduced through the application of prior knowledge.  Risk is further reduced 
through increasing and applying knowledge by other means, including development activities, 
manufacturing experience and risk review.  A well-characterized product for which there is an 
abundance of knowledge which, if  used to take action, will result in lower risk. 
 
Figure 2 – Decreasing Risk Through Increasing Knowledge 
 
(iii) The concept of flow – that knowledge should flow effortlessly to inform risk (through risk-based 
decision making), and likewise, risk seamlessly informs knowledge and gaps in knowledge (i.e. 
‘known-unknowns’). 
(iv) The cycle is continuous and perpetual, as suggested by the use of the infinity symbol and infinity 
appearing in the framework title.  Knowledge is always evolving and should be applied to inform 
risk (through risk-based decision making; and even if it reaffirms what is already known to grow 
confidence in risk controls), and one will always learn about new risks and the performance of risk 
controls, thus generating both new knowledge and the need for new knowledge.   
 
To illustrate this framework in practice the researchers applied the Risk-Knowledge Infinity Cycle to ICH Q10 
to help demonstrate the interaction between QRM and KM. This application of the Risk-Knowledge Infinity 
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Figure 3 – The Risk-Knowledge Infinity Cycle applied to ICH Q10 
 
In this case, QRM and KM are interdependent and in unison enabling the pharmaceutical quality system.  The 
application of the two ICH Q10 co-enablers are not distinct but are in fact interwoven with each other – 
knowledge informing quality risk – quality risk creating knowledge – knowledge informing quality risk…and so 
on.  This is consistent with research in integrating risk and knowledge management in human spaceflight 
programs3 where “risk management and knowledge management have been shown to exhibit a reciprocal 
relationship.  Risk management identifies knowledge gaps and knowledge management is a means of 
identifying resources to fill those gaps.”   
 
Among the key benefits of the Risk-Knowledge Infinity Cycle framework applied to ICH Q10 include: 
(i) The recognition of QRM and KM, while being separate, distinct disciplines, are interdependent on 
each other and they collectively serve to reduce risk to patients. 
(ii) This cycle can repeat for each phase of the QRM cycle, including when new knowledge is acquired, 
and with each pass through the cycle, knowledge is increased while risk is decreased. 
(iii) Consistent with the underlying framework, the interwoven relationship between knowledge and 
risk (and knowledge management and risk management), the inverse relationship of increasing 
knowledge leading to decreased risk, the concept of flow, and the continuous and perpetual cycle 
are each relevant to the goals of the Pharmaceutical Quality System (PQS).  
 
In addition, Figure 3 depicts six steps in the in the cycle illustrated as nodes labelled 1 through 6. They are 
intended to highlight key activities of the interaction between QRM and KM.  These activities are defined in 
further detail, along with an example in the subject publication4, available at this link.  
  
 
3 Lengyel, D. Integrating Risk and Knowledge Management in Human Space Flight Programs. Online Journal of Applied 
Knowledge Management, 2019, 7 (2). https://doi.org/10.36965/ojakm.2019.7(2)1-15. 
4 Lipa, M. J.; O’Donnell, K.; Greene, A. Knowledge as the Currency of Managing Risk:  A Novel Framework to Unite 















RISK CONTROL, COMMUNICATION & 
REVIEW ACTIONS; 
NEW KNOWLEDGE & ‘KNOWN-UNKNOWNS’








BEST AVAILABLE KNOWLEDGE 
FLOWS INTO QRM ACTIVITIES © Lipa & O’Donnell 2020
5
Lipa et al.: A Report on the Current State of  (QRM) and  (KM) Integration
Published by ARROW@TU Dublin, 2021
A Survey Report on the Current State of QRM and KM Integration 
March 2021 
Page 6 of 31 
 
*The ‘regulator’ responses represent the opinions of six members of the PIC/S QRM Expert Circle Coordinating Committee as of 21-February-2021, and do not 
represent the full view of the Coordinating Committee nor of the wider PIC/S organisation. 
2 Methodology 
The survey was conducted from 02-Feb-2021 through 28-Feb-2021.  The survey questions are listed in 
Appendix 1.   
 
There were two cohorts of biopharmaceutical sector roles who were solicited to participate in this survey.   
• Industry:  A general request to industry, initially sent to approximately 40 individuals, with a request to 
propagate through respective professional networks.  The survey was targeted at – but not limited to – 
those involved in the practice of QRM and/or KM, as well as those in technology or related roles who 
would be key stakeholders to QRM and KM.  The specific number of industry persons receiving the request 
is unknown but estimated at ~75 persons and generated 26 responses.    
• Regulators (GMP Inspectors): Solicitation of regulator opinions through the engagement of the PIC/S 
QRM Expert Circle Coordinating Committee generating 6 responses. Per the disclaimer throughout this 
document, the regulator responses represent the opinions of six members of the PIC/S QRM Expert 
Circle Coordinating Committee as of 21-February-2021, and do not represent the full view of the 
Coordinating Committee nor of the wider PIC/S organisation. 
 
The survey questions were tailored slightly for the two cohorts given their different contexts.  These 
differences are identified in Appendix 1 and in the discussion of each result in this survey report.   
 
This report includes all raw data, summarized in graphical form along with a summary of the feedback received 
in comments where applicable.  All comments, mapped to the corresponding question, are provided in 
Appendix 2.  Comments are reported typically verbatim, with the exception of grammatical and spelling 
corrections made by the authors of this report and are coded with a tag(s) characterizing the theme of the 
comment.  Following the survey results is a brief discussion on the key findings and implications.   
 
This survey was completely anonymous, in compliance with GDPR practices.  No personally identifying 
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*The ‘regulator’ responses represent the opinions of six members of the PIC/S QRM Expert Circle Coordinating Committee as of 21-February-2021, and do not 
represent the full view of the Coordinating Committee nor of the wider PIC/S organisation. 
3 Survey Results 
 
3.1 Part 1:  Exploring the relationship between QRM and KM as dual PQS enablers 
 
The following two questions were asked of both industry and regulators* to explore the relationship between 
QRM and KM in theory and in practice.  The results indicate there is strong alignment that QRM and KM are 
highly independent as theoretical concepts, yet general consensus suggests that QRM and KM are at best 
partially integrated.   
 
 




In aggregate, 31 of 32 respondents (97%) indicated QRM and KM are highly interdependent as theoretical 
concepts.  One respondent (3%) indicated QRM and KM are minimally interdependent.  Notably, no 
respondents indicated they were Not interdependent at all.   
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*The ‘regulator’ responses represent the opinions of six members of the PIC/S QRM Expert Circle Coordinating Committee as of 21-February-2021, and do not 
represent the full view of the Coordinating Committee nor of the wider PIC/S organisation. 
 
Question 2:  Across the industry and in general terms, how integrated do you think QRM and KM 




In total, 27 of 32 respondents (84%) indicated QRM and MK are partially integrated in practice.  Four 
respondents (13%) indicated QRM and KM are not integrated at all, and 1 respondent (3%) QRM and KM are 




0 5 10 15 20 25 30
Not integrated at all
Partially integrated




Level 3, Vol. 15, Iss. 3 [2021], Art. 5
https://arrow.tudublin.ie/level3/vol15/iss3/5
DOI: https://doi.org/10.21427/rpc7-sp95
A Survey Report on the Current State of QRM and KM Integration 
March 2021 
Page 9 of 31 
 
*The ‘regulator’ responses represent the opinions of six members of the PIC/S QRM Expert Circle Coordinating Committee as of 21-February-2021, and do not 
represent the full view of the Coordinating Committee nor of the wider PIC/S organisation. 
3.2 Part 2:  The reaction to the Risk-Knowledge Infinity Cycle Framework 
 
The following two questions were asked of both industry and regulators* to explore the initial reaction to the 
Risk-Knowledge Infinity Cycle.  The results indicate that overall, there is a very positive response to this 
framework as a means to better visualize the QRM-KM relationship.  
 
Question 3:  Consider the Risk-Knowledge Infinity Cycle as a means of depicting relationship between 





In aggregate, 27 out of 32 respondents (84%) find the framework helpful to better visualize the relationship 
between QRM and KM.  A majority of the comments express support and notably positive sentiment.  Based 
on frequency of appearance, key themes include (in order based on highest frequency): ‘continuous’, ‘clear’, 
‘integrated’, ‘clarifies interdependency’, ‘obvious’, ‘visual’, ‘simple’, helpful’ and ‘flow’.  Three respondents 
(9%) indicated the framework was not helpful to better visualize the relationship citing the integration being 
more incremental rather than continuous and that an “X-Y presentation” would be more intuitive, yet also 
noting the relationship is ‘quite obvious.’  Two respondents (6%) indicated they were Not Sure, again noting 
the relationship as ‘obvious’, noting a concern of this leading to a risk of excessive content in dossiers and the 
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*The ‘regulator’ responses represent the opinions of six members of the PIC/S QRM Expert Circle Coordinating Committee as of 21-February-2021, and do not 
represent the full view of the Coordinating Committee nor of the wider PIC/S organisation. 
3.3 Part 3:  Exploring the potential benefits of improved QRM-KM Integration  
 
Question 4 was asked to explore perceived benefit of improved QRM-KM integration.  The choices directed to 
industry and regulators* were identical but the rating method was slightly different due weighting options 
available in the survey tools.  Question 4A includes industry responses with a quantified ranking of all proposed 
benefits.  Question 4B includes regulator* responses using weighted replies to derive the relative ranking.   
 
Question 4A (Industry):  From the following suggested benefits of improved QRM-KM integration, 
















3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5
More consistent risk assessments
Risk assessments that can better withstand regulatory
scrutiny, as they will be more data/knowledge driven
Improved protection and value for patients – reduced risks of 
defects, drug shortages, etc.
Less subjective risk assessments
A better ability to deal with advances in manufacturing which
utilize big-data, automation, artificial intelligence, etc.
Improved PQS effectiveness – where an integrated approach 
to risk and knowledge supports decision making, validation, 
change management, out-sourcing, etc.
Improved control strategies – which better reflect risk and 
knowledge
Increased ability to leverage off of prior knowledge
More data/knowledge-driven risk assessments
Better risk-based decisions – where decisions are informed 
by risk and knowledge
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*The ‘regulator’ responses represent the opinions of six members of the PIC/S QRM Expert Circle Coordinating Committee as of 21-February-2021, and do not 
represent the full view of the Coordinating Committee nor of the wider PIC/S organisation. 
Question 4B (Regulators*):  From the following potential benefits, please select all that you 
believe apply, and then rank the top 3 which you believe would be of greatest benefit.  
 
These responses were ranked using a weighting system as follows:     
• Indicated as a beneficial action, ranking #1 = 4 
• Indicated as a beneficial action, ranking #2 = 3 
• Indicated as a beneficial action, ranking #3 = 2 
• Indicated as a beneficial action (not in top 3) = 1 





No additional respondent comments received, nor additional benefits suggested. 
0 2 4 6 8 10 12 14 16
More consistent risk assessments
Increased ability to leverage off of prior knowledge
Risk assessments that can better withstand regulatory
scrutiny, as they will be more data/knowledge driven
Improved control strategies – which better reflect risk and 
knowledge
Less subjective risk assessments
A better ability to deal with advances in manufacturing which
utilize big-data, automation, artificial intelligence, etc.
Improved protection and value for patients – reduced risks of 
defects, drug shortages, etc.
Improved PQS effectiveness – where an integrated approach 
to risk and knowledge supports decision making, validation, 
change management, out-sourcing, etc.
More data/knowledge-driven risk assessments
Better risk-based decisions – where decisions are informed 
by risk and knowledge
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*The ‘regulator’ responses represent the opinions of six members of the PIC/S QRM Expert Circle Coordinating Committee as of 21-February-2021, and do not 




Considering industry responses, support for all listed benefits was quite strong, with all but one possible 
benefit averaging >4 on a scale of 0 to 5.  None of the benefit assessments by any respondent returned a rating 
of 0 (no benefit).  The strongest perceived benefits are better risk-based decisions and more data/knowledge-
driven risk assessments.  A few additional benefits are suggested, including not re-learning lessons, being less 





















0 2 4 6 8 10 12
More consistent risk assessments
Risk assessments that can better withstand regulatory
scrutiny, as they will be more data/knowledge driven
Improved protection and value for patients – reduced risks of 
defects, drug shortages, etc.
Less subjective risk assessments
A better ability to deal with advances in manufacturing which
utilize big-data, automation, artificial intelligence, etc.
Improved PQS effectiveness – where an integrated approach 
to risk and knowledge supports decision making, validation, 
change management, out-sourcing, etc.
Improved control strategies – which better reflect risk and 
knowledge
Increased ability to leverage off of prior knowledge
More data/knowledge-driven risk assessments
Better risk-based decisions – where decisions are informed 
by risk and knowledge
Industry vs. Regulator* Rankings: 
Potential Benefits of Improved QRM-KM Integration
(#1 = greatest benefit, #10 = least benefit)
Industry Ranking Regulator* Ranking
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*The ‘regulator’ responses represent the opinions of six members of the PIC/S QRM Expert Circle Coordinating Committee as of 21-February-2021, and do not 
represent the full view of the Coordinating Committee nor of the wider PIC/S organisation. 
unknowns”).  A question was also raised for what this means in a world of ATMP (Advanced Therapy Medicinal 
Products), speed and complexity where there is very little knowledge available. 
 
Considering regulator* responses, there was also support for each of the potential benefits as each of the 10 
potential benefits was selected in at least 4 out of 6 responses.  In comparing the ranking of regulators* to 
industry, of the 10 proposed benefits, there was strong alignment on the top two (better risk-based decisions 
and more data/knowledge-driven risk assessments) and on the lowest ranked one of more consistent risk 
assessments.  The notable differences where regulators* ranked benefit significantly higher than industry are 
leveraging prior knowledge and improved control strategies.  Industry ranked the benefit of improved 
protection and value for patients significantly higher than regulator* responses.   
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*The ‘regulator’ responses represent the opinions of six members of the PIC/S QRM Expert Circle Coordinating Committee as of 21-February-2021, and do not 
represent the full view of the Coordinating Committee nor of the wider PIC/S organisation. 
3.4 Part 4:  Exploring the potential actions to improve QRM-KM Integration  
 
Question 5 was asked to explore perceived benefit of improved QRM-KM integration.  The choices available 
to industry and regulators* were similar in nature, but the list of choices  available to industry was an expanded 
list due to an iteration of the survey.  Similar to the previous question, the rating method was slightly different 
due weighting options available in the survey tools.  Question 5A includes industry responses with a quantified 
ranking of all proposed benefits.  Question 5B includes regulator* responses using weighted replies to derive 
the relative ranking.   
 
Question 5A (Industry):  From the following potential actions to achieve better QRM-KM 
integration, please rate how helpful you perceive each action would be, on a relative scale from 0 











3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5
Focus more on training staff on KM and its practical
application during QRM activities - this recognizes that QRM
has already been the subject of much training across the
industry, but KM probably has not been.
Define and resource roles for KM
Deploy standard KM methods and tools within the
organization
Define the types of knowledge expected to be created by
QRM (i.e. as an output of QRM) and define how that
knowledge should be managed
Ensure defined roles and resources for KM activities are
coupled with QRM roles and resources
Develop ways where KM (including tacit knowledge) is a
formal input in all risk assessments and define the types of
knowledge required as QRM inputs and where/how to
acquire them.
Establish practices and/or procedures to operationalize
integration between QRM and KM
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*The ‘regulator’ responses represent the opinions of six members of the PIC/S QRM Expert Circle Coordinating Committee as of 21-February-2021, and do not 
represent the full view of the Coordinating Committee nor of the wider PIC/S organisation. 
Question 5B (Regulators*):  From the following potential actions, please select all that you believe 
could be taken, and then rank the top 3 which you believe would be of greatest benefit.  
 
These responses were ranked using a weighting system as follows:     
• Indicated as a beneficial action, ranking #1 = 4 
• Indicated as a beneficial action, ranking #2 = 3 
• Indicated as a beneficial action, ranking #3 = 2 
• Indicated as a beneficial action (not in top 3) = 1 





No additional respondent comments received, nor additional actions suggested. 
 
Considering industry responses, support for all listed actions was quite strong, with all possible actions 
averaging >4 on a scale of 0 to 5.  None of the action assessments by any respondent returned a rating of 0 
(not helpful).  The most helpful perceived actions are to establish practices and/or procedures to operationalize 
the integration between QRM and KM, and to develop ways where KM is a formal input to risk assessment and 
define types of knowledge required as QRM inputs.  Other actions suggested included partnering with 
technology providers already gathering knowledge (e.g., Microsoft Viva).  It was also noted the importance of 
mindsets, ‘practices over procedures’, ensuring a learning culture and ensuring these activities are embedded 
in the flow of work.   
0 2 4 6 8 10 12 14 16 18 20
Deploy standard KM methods and tools within the
organization
Assign dedicated resources for KM activities within the
organization and ensure those resources are coupled with
QRM resources
Define the types of knowledge expected to be created by
QRM (i.e. as an output of QRM) and define how that
knowledge should be managed
Focus more on training staff on KM and its practical
application during QRM activities - this recognizes that QRM
has already been the subject of much training across the
industry, but KM probably has not been.
Develop ways where KM (including tacit knowledge) is a
formal input in all risk assessments and define the types of
knowledge required as QRM inputs and where/how to
acquire them.
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*The ‘regulator’ responses represent the opinions of six members of the PIC/S QRM Expert Circle Coordinating Committee as of 21-February-2021, and do not 
represent the full view of the Coordinating Committee nor of the wider PIC/S organisation. 
Considering regulator* responses, there was also support for each of the potential actions as each of the 5 
potential actions was selected in at least 5 out of 6 responses.  A “one to one” direct comparison of the ranking 
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*The ‘regulator’ responses represent the opinions of six members of the PIC/S QRM Expert Circle Coordinating Committee as of 21-February-2021, and do not 
represent the full view of the Coordinating Committee nor of the wider PIC/S organisation. 
3.5 Part 5:  Support for a framework to better integrate QRM and KM  
 
The following series of questions assesses the level support by each industry and regulators* for deploying 
such a framework to better integrate QRM and KM.   
 
Question 6:  Would you support deploying such a framework within your organization, in pursuit 



















Could you envisage companies deploying this framework 
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*The ‘regulator’ responses represent the opinions of six members of the PIC/S QRM Expert Circle Coordinating Committee as of 21-February-2021, and do not 
represent the full view of the Coordinating Committee nor of the wider PIC/S organisation. 






Question 9:  Do you think the current GMP / ICH guidance (e.g., ICH Q9 and Q10) is supportive of 






Considering industry respondents, 24 of 26 of respondents (92%) reported they would support deploying such 
a framework within their organizations.  Several comments reinforce the potential benefit of such a 
framework, linking to many aspects of QMS effectiveness.  No respondents (0%) indicated they would not 
support deploying such a framework, while 2 reported (8%) they were Not Sure.   Comments associated with 












Do you think the current GMP / ICH guidance (e.g., ICH Q9 and Q10) is 





Level 3, Vol. 15, Iss. 3 [2021], Art. 5
https://arrow.tudublin.ie/level3/vol15/iss3/5
DOI: https://doi.org/10.21427/rpc7-sp95
A Survey Report on the Current State of QRM and KM Integration 
March 2021 
Page 19 of 31 
 
*The ‘regulator’ responses represent the opinions of six members of the PIC/S QRM Expert Circle Coordinating Committee as of 21-February-2021, and do not 
represent the full view of the Coordinating Committee nor of the wider PIC/S organisation. 
 
Regulator* questions were asked in a slightly different context.  When regulator* respondents were asked 
about whether they could envisage companies deploying such a framework (Question 7), there was generally 
strong support, with 5 of 6 respondents (83%) indicating Yes.  Zero responses for No were received (0%), and 
one response for Not Sure (17%).   
 
When asked about encouraging industry to adopt such a framework (Question 8), 4 out of 6 respondents 67% 
said “Yes”, while one said each No and Not Sure.  The respondent who answered No indicated it was not in 
their remit to make such a suggestion.  The respondent who answered Not Sure questioned whether there 
was sufficient detail to support adoption.   
 
Finally, when asked about whether current GMP/ICH guidance is supportive of such a framework (Question 
9), results were highly mixed, with 3 of 6 respondents (50%) indicating that Additional guidance is required.  
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3.6 Part 6:  Improvement suggestions and other feedback  
 
Respondents were asked about additional suggestions to improve or clarify the framework and/or other 
general feedback.  Feedback was very thoughtful and constructive.  The most common themes are that of 
more detail through examples and/or a case study to make these concepts more tangible, support 
implementation and clarifying that one can jump on the cycle at any point.  Several additional comments 
echoed remarks made previously, such as how the framework will operate outside of a ‘steady state’ (e.g., 
ATMPs) and acknowledging limits in risk reduction regardless of knowledge.  In addition, several ideas were 
provided as well as opportunities to clarify and reinforce concepts, including reinforcing the role of tacit 
knowledge and some suggestions for layout of the framework.  
 
In order to process the suggestions provided, they were coded under the following headings: 
• Supportive 
• More detail 
• Idea 
• Layout 
• Risk Reduction 
• Speed / Complexity 
 





The final question, Question 11, Would you like to share any additional thoughts or feedback was optional 
and received a total of 10 responses.  These comments were generally very supportive.  These comments are 







Improvement Suggestions & Other Feedback (n=29)
Supportive More detail Idea Layout Risk reduction Speed / Complexity
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4 Key Findings and Implications 
Overall, comments received across this survey are very supportive of the topics explored within this survey.  
Detailed comments with associated categorization are provided in Appendix 2. 
 
Not including Question 10 as this question specifically requesting improvement opportunities, 80 of 93 
comments received (86%) were supportive.  This feedback, coupled with the quantitative survey data reported 
above, suggest strong support for the need of improved QRM-KM integration and the potential of the Risk-
Knowledge Infinity Cycle presented herein to help fulfill this need.   
 
Examining the feedback in aggregate (including Question 10), the following themes emerged from the 
comments received (n=129): 
 
• More detail (n=19):  More detail was requested to support the understanding and implementation of 
such a framework in the form of examples, case studies, etc. 
o Implication:  Additional detail will be provided through multiple means:  (1) an ‘application 
guide’ to supplement the Risk-Knowledge Infinity Cycle is planned as the next phase of 
research by the TU Dublin PRST; and (2) an example of the Risk-Knowledge Infinity Cycle for a 
Sterile Filling Line is provided in a source article where the framework was originally 
proposed5; and (3) an upcoming ISPE Good Practice Guide on Knowledge Management will 
further detail leading practices for knowledge management (anticipated issue second quarter 
2021).  
 
• Idea (n=7):  Several ideas were received, including better characterization of the role of tacit 
knowledge and expertise in the framework, partnering with technology and other clarifications to the 
framework. 
o Implication:  None of the ideas provided fundamentally challenge the framework as proposed 
and will be evaluated for future study and incorporation into any revisions of the framework 
and how it is presented.  
 
• Layout (n=6):  Several minor points of feedback were received, including two comments on why an 
infinity symbol was selected over a circle for representing the cyclical and closed-loop nature of the 
QRM-KM relationship. 
o Implication:  Layout feedback (i.e., format, style, etc.) was relatively uncommon (6 of 129 
comments, or 4.6% of comments received).  A key comment received was why an infinity 
symbol was chosen over a circle.  The framework authors felt the infinity symbol better 
conveyed the concept of “continuous and perpetual” when considering the link between 
knowledge and risk, and that the infinity symbol better embodied and conveyed this concept.   
 
• Risk Reduction (n=3):  Three comments were received which noted that risk reduction is not 
automatic with more knowledge in hand, and rather, that an activity (e.g., application of knowledge 
through a risk review) is required.  Further that there is a minimum threshold for risk achievable, and 
that risk does not go to zero as knowledge continues to increase. 
o Implication:  The framework has implicitly embedded this concept in transition from step 6 to 
step 1 of the cycle, where knowledge application is called out, knowledge flows into risk 
management activities.  Knowledge application is a fundamental principle of the model 
(knowledge cannot be “at rest” to be useful, it must be visible, accessible and applied).  This 
 
5 Lipa, M. J.; O’Donnell, K.; Greene, A. Knowledge as the Currency of Managing Risk:  A Novel Framework to Unite 
Quality Risk Management and Knowledge Management. Journal of Validation Technology (JVT), 2020, 26 (5). 
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represent the full view of the Coordinating Committee nor of the wider PIC/S organisation. 
is acknowledged and further reinforced in the associated literature review6 preceding the 
framework development which proposes the inverse relationship of knowledge and risk.  The 
supporting description of framework includes that the relationship is “continuous and 
perpetual”, supporting the aspiration that knowledge should always be applied when it is 
available.  In practice, knowledge application is likely more continual than continuous, as risk 
reduction depends on knowledge application through discrete events such as risk review.  
Arguably, either of these terms offers appropriate description (continuous to support the 
vision / aspiration; continual is the pragmatic reality).  This clarification will be evaluated 
during future explanation and/or revision of the framework.   
 
• Speed / Complexity (n=3):  Three comments inquired about the framework in more complex scenarios 
(e.g., ATMP) or when speed is needed (e.g., in hospitals or other non-traditional manufacturing plant 
settings) 
o Implication:  The framework authors believe the framework is well-positioned for this very 
need, with the features of the framework highlighting a continual and perpetual flow of 
knowledge to inform risk, of risk management to inform knowledge.  The framework is 
intended to be highly agile in nature and should be well-suited to this very need.   
 
Several comments were tagged as “n/a” (not applicable; n=7) as they were clarifying or contextual in nature 
of the rating provided and did not present additional data for evaluation.  The balance of the comments were 
supportive (n=84) of the need to better integrate QRM and KM and of the proposed Risk-Knowledge Infinity 
Cycle framework.   
 
In summary, feedback across the industry and regulator* cohorts is consistent, aligned and highly supportive.  
None of the feedback suggested any significant disagreement or flaws with the framework as proposed.  
Significant benefits are possible through improved QRM-KM integration.  It is anticipated this framework will 
be further advanced through development of supplemental materials to support the application of the 
framework, additional research to extend the reach and impact of the framework, and ongoing feedback to 
support continual improvement of the framework. 
 
Disclaimer 
The views expressed in this article are those of the authors and are not necessarily those of the Health Products 
Regulatory Authority (HPRA). 
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6 Lipa, M. J.; O’Donnell, K.; Greene, A. Managing Knowledge and Risk - A Literature Review on the Interdependency of 
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Appendix 1:  Survey Questions 
This table presents the survey questions as posed during the survey. 
• Q# is the Question Number as listed in this report (which may differ from the question number in 
the survey tool) 
• Industry? indicates whether the question was asked of industry participants 
• Regulator? indicates whether the question was asked of regulator* participants 
 
Q# Question Text Industry? Regulator? 
1 In your opinion, how interdependent are QRM and KM as theoretical concepts? Yes Yes 
2 Across the industry and in general terms, how integrated do you think QRM and KM are in practice today? Yes Yes 
3 
Consider the Risk-Knowledge Infinity Cycle as a means of depicting 
relationship between risk and knowledge. Do you find this 
framework helpful in visualizing the relationship 
between risk and knowledge? 
Yes Yes 
4 
From the following suggested benefits of improved QRM-KM 
integration, please rate how you perceive each benefit on a relative 




From the following potential actions to achieve better QRM-KM 
integration, please rate how helpful you perceive each action would 





6 Would you support deploying such a framework within your organization, in pursuit of better integration of QRM and KM? Yes No 
7 Can you envisage companies deploying this framework within their organizations? No Yes 
8 Would you encourage industry to adopt such a framework? No Yes 
9 
Do you think the current GMP / ICH guidance (e.g., ICH Q9 and Q10) is 
supportive of such a framework or would you envisage additional 
regulatory guidance being required? 
No Yes 
10 What is one suggestion you have to improve or to clarify the framework? Yes Yes 
11 Would you like to share any additional thoughts or feedback? Yes Yes 
 
• Note 1:  The question was identical, but the rating process was different.  The regulator* version 
issued first asked participants to determine which applied and rank their top 3 benefits/actions.  The 
industry version asked participants to rate the benefit/action on a scale from 0 (no benefit) to 5 (strong 
benefit).  A relative priority was identified for each cohort but could not be directly compared. 
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Appendix 2:  Survey Comments (Raw Data) 
• ID is in the format X.Y, where X refers to the question number from the preceding survey report, and 
Y is an index of the comment for each question (e.g., 4.3 = question #4, comment #3).  The order of 
the comments is not significant and cannot be used to correlate responses from a single participant. 
• Comment is the verbatim comment, corrected for grammar and spelling  
• Coding Tag(s) is the descriptive label(s) provided to each comment to characterize the nature of the 
comment 
• Where applicable, a qualifier is added to indicate comments associated with answers of No or Not 
Sure to a given question (i.e., Questions 3, 6, 7, 8).  Otherwise, if not noted, the comment is associate 
with a response of Yes. 
 
ID Comment Coding Tag(s) 
1.1 QRM relies strongly on knowledge of the processes. Needs to be regularly revised with 
new knowledge gained. Therefore, KM becomes crucial. The other way probably to a 
lesser extent. KM could be done rather independently of QRM. 
Supportive 
1.2 Knowledge can be gained from multiple sources.  Risk review is just one of them. on the 
other side, risk management should always be based on knowledge of processes. 
Supportive 
2.1 My partial integration response is just a gut feeling.  Do not really have a lot of 
experience with KM in the industry. Not yet much on the agenda of our inspections… 
n/a 
2.2 Much application of learnings ceases at launch, even though process experience is rich 
with knowledge that can be used to reduce variation and consumer risks. This too often 
leads to poor quality outcomes at some time in the lifecycle. Internal drivers and 
business case for lifecycle QRM and KM need to be better articulated to promote 
widespread adoption, so they companies understand that they will remain optimally 
profitable if they avoid unexpected manufacturing, quality, and supply lapses. 
Supportive 
2.3 KM is not well in practice today as compare to QRM could be a reason for just partial 
integration. 
Supportive 
3.1 It is a simple and very useful graphic of the inverse relationship between risk and 
knowledge 
Supportive 
3.2 This Infinity loop is intuitive, easy to comprehend and logical. Supportive 
3.3 It visually clarifies the interdependency of both QRM & RM. Supportive 
3.4 The linkage is quick clear to me.  Knowledge informing risk and risk informing 
knowledge as a continuous process makes great sense. 
Supportive 
3.5 It explains very clearly how they are related and need to stay connected through long 
lifecycle in a constant state of learning and inertia. 
Supportive 
3.6 This illustrates the interdependence and inverse relationships between QRM and KM. 
The infinity symbol is also an excellent way to represent that this is a continuous cycle, 
we  update our risk profile based on new knowledge which in turns enables us to action 
and reduce risk. 
Supportive 
3.7 Liked that it showed flow, and that it was never ending but rather continuous. 
Knowledge is needed for determining Risk, Risk determines where Knowledge is 
needed. 
Supportive 
3.8 It provides a very clear visual representation linking the level of knowledge of a 
process/system inherently  to the level of risk. More knowledge less risk and conversely 
less knowledge more risk. 
Supportive 
3.9 There are 2 components of Knowledge which contribute to increased risk:  1. A lack of 
process understanding which should increase over the clinical development lifecycle.  2. 
A lack of access to information which leads to data integrity risks such as a) 
misalignment between regulatory submission content and a company's internal 
documentation, b) a lack of understanding on what knowledge needs to be obtained 
and c) lack of knowledge for effective decision making.  All contribute to increasing 
Quality Risk.  Currently information is stored in many different systems requiring 
Supportive 
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ID Comment Coding Tag(s) 
training on each of these different systems which inhibits access to knowledge and 
increases Quality Risk. 
3.10 Visually it is very clear with the size of the words, but it is difficult to understand with 
the direction of the arrows. 
Supportive 
3.11 I do find it helpful in concept, that with more knowledge, risk can be decreased (or 
managed with ever-evolving risk controls).   However, I find the explanation and details 
provided for the six nodes in Figure 3 to be a bit lacking in detail as to how the RM/KM 
relationship changes along the continuum. Perhaps a bit more detail on what each of 
the nodes represent and how risk/knowledge evolves/changes along that continuum 
would help to better explain what this looks like. It could even help to explain this by 




3.12 Answered YES as the flow back around of knowledge that will come back into future 
evaluations of risk is so important 
Supportive 
3.13 The concept of this being an infinity loop suggests a continuous connection throughout 
the product lifecycle. 
Supportive 
3.14 The graph is very simple, and it shows the connection of QRM and KM in a 
straightforward way. 
Supportive 
3.15 The infinity model is helpful to understand that the process is continuous and not 
iterative.  This means risk will continuously decrease as more knowledge is gained - the 
key is to use that knowledge and not "log it away". 
Supportive 
3.16 I like that it explicitly links QRM and KM; my general experience is that while QRM is 
embraced in the industry, KM principles aren't linked, which limits the ability to fully 
utilize QRM. 
Supportive 
3.17 I appreciate that an increase in knowledge brings clarity to risk, however, I do not 
believe that the increase in knowledge necessarily reduces the risk. Sometimes the 
increase in knowledge my bring realization that the risk is high and there may not 
necessarily be a mitigation that is acceptable but rather a business continuity decision 
that needs to be made. 
Supportive;  
Risk reduction 
3.18 Risk management and knowledge management are commonly seen as separate 
(though related) disciplines.  In fact, they are aspects of a single, organizational learning 
process that can be self-reinforcing.  The model depicts it very clearly. 
Supportive 
3.19 I like that it is a perpetual cycle, and both sides directly impact each other. Supportive 
3.20 Shows quite well that both QRM and KM are dynamic (or recursive) processes, not one-
off activities.  The claimed reciprocal relationship between risk and knowledge appears 
very abstract and stresses the role of knowledge in risk mgt too much - there are other 
factors, too. Just because you know more or less about a risk, that does not necessarily 
tell you to what extent you can manage that risk. 
Supportive 
3.21 The figure makes clear that knowledge and risk are related and how they are related 
and helps once this relationship is appreciated the reader understand that for an 
effective PQS you need not only a QRM system but also a KM system and that these 
two systems need to be integrated. 
Supportive 
3.22 I see it as an accurate reflection of the need for knowledge to assess risk.  QRAs are 
living documents as the knowledge increases the risk level changes (mostly downward) 
but there is a continuous input from one to the other.  New risks will identify 
knowledge gaps, once that knowledge is known, the appropriate mitigation actions will 
reduce the risk 
Supportive 
3.23 It very useful for explain the increase in risk in the lack of information and the decrease 
in risk with the increase of information visually. 
Supportive 
3.24 Not exactly necessary to visualize the concept of low knowledge high risk and vice 
versa. The principle is quite obvious. Figure 3 is very helpful though. 
Supportive 
3.25 Figure 2 is superior.  Figure 1 fails to show in some way that knowledge must lead to 
actions if risk is to be reduced. 
Supportive 
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ID Comment Coding Tag(s) 
3.26 If just Figures 1 and 2, the Cycle make me confuse on the high/low between 
increasing/decreeing of Risk and Knowledge. However, combine with the Figures 3 this 
framework in much more helpful in visualizing the relationship between risk and 
knowledge. 
Supportive 
3.27 I think the framework is very helpful in visualizing the relationship. Supportive 
3.28 Easy to understand the mutual interaction between these two enablers. Supportive 
3.29 The visualisation to me does not show risk decreasing as knowledge increases. 
Although a bit formal, I see risk really only been seen to reduce after a formal review, 
which also tends to follow risk reduction steps - often studies or review of literature or 
consultation with a more knowledgeable expert etc. Hence, I see risk reduction as 
decremental. Similarly, I see knowledge increase as incremental. (answered no) 
Risk reduction 
 
3.30 It was not immediately intuitive to me.  I would expect more of an X-Y presentation of 
the concept (answered no) 
Layout 
3.31 Not exactly necessary to visualize the concept of low knowledge high risk and vice 
versa. The principle is quite obvious. (answered no) 
n/a 
3.32 I get the relationship between the circle’s high knowledge = low risk, low knowledge = 
high risk but I don't find the infinity loop helpful. (answered not sure) 
Layout 
3.33 It is a nice diagram and reminiscent of the mathematical symbol of infinity. However, 
the relationship between knowledge and risk is obvious. Take investing in the stock 
market for example - it is all about predictability of getting your money back with a 
return. This is a risk and the determining factor is knowledge / information. In fact, 
when misused as 'Insider information' it is not good. So, I think the question here 
should be techniques and tools to integrate these two and make more efficient / 
reduce cost. For example, GMP issues should be controlled by QMS/procedures and 
not excessive content in dossiers and the $Billions on managing this and change 
control. Future technologies need more nimble and simpler regulation with risks 
controlled using the right tools. This is the real battle ground - the 80%. Better 
alignment of QRM/KM within Chapter 4 etc. is helpful but only going after 20%??  
Hence, I am open minded and like the pictures but unsure of benefits unless applied 
very deeply at the heart of the industry. (answered not sure) 
Supportive; 
More detail 
4A.1 Adding data points to every decision, not needing to re-learn lessons, and maintaining a 
long-term collection of knowledge not based in specific individuals. 
Supportive 
4A.2 Improved linkage of KM and QRM should theoretically improve all the above, however, 
to me there are critical steps not included in the above diagram - risk-based decision 
making and presentation in regulatory documents of the conclusions. The former 
requires huge amounts of knowledge, skill and judgement to do well, not just decision-
making by numbers. The latter requires excellent written skills as well as being able to 
place decisions and proposals in context. From my experience, and I think from 
regulatory feedback e.g., recent FDA Q12 pilot feedback, this is performed extremely 
badly by almost all companies. EU tried to solve this issue with the "old" Expert Report, 
which was meant to be a critical summary of an application. In my experience, when 
done well, the old EU Expert Report helped regulators and although not called that at 




4A.3 Ability of Risk Assessments to identify where additional Knowledge is needed, which 
would result in a determination as to whether there is a substantial Risk present. 
Supportive 
4A.4 I think the industry and regulatory agencies are just beginning to understand how to 
effectively integrate QRM-KM and so any of the improvements suggested above will be 
helpful. 
Supportive 
4A.5 We need a disruptive change in paradigm to cope with the speed and extent to which 
technology (Bio) is bringing manufacture/execution products to our door e.g., in 
hospital and other non-traditional manufacturing plant settings. 
Speed / 
Complexity 
4A.6 I found it very hard to rate these because they are all beneficial. I interpreted the 
question to mean which of the options would be more directly and positively impacted 
n/a 
26
Level 3, Vol. 15, Iss. 3 [2021], Art. 5
https://arrow.tudublin.ie/level3/vol15/iss3/5
DOI: https://doi.org/10.21427/rpc7-sp95
A Survey Report on the Current State of QRM and KM Integration 
March 2021 
Page 27 of 31 
 
 
ID Comment Coding Tag(s) 
by the virtuous cycle (if it were in place) rather than which of these benefits would be 
most valuable. 
4A.7 As alluded to before, there are many more factors impacting RM performance than KM 
- therefore no strong benefit expected in no respect 
n/a 
4A.8 My primary reservation is the applicability/utility of this model outside the steady state, 
i.e., around situations where novel risks emerge about which we have zero to little 
knowledge (e.g., the emergence of HIV contaminated blood in the 1980s). In that 
scenario such a model may create a false sense of security as we are now dealing in the 
Rumsfeldian unknown/unknown domains. This emergence of novel risks is a reality in 
the pharma industry and is likely to become even more common as medicines become 
ever more complex.  My sense is that the world of ATMPs is likely to throw up more 
frequent novel risks that is the world of LMW tablet medicines. 
Speed / 
Complexity 
5A.1 This is aspirational. Could have great benefits. Opportunity for an industry standard. Supportive 
5A.2 Partner with technology providers already gathering the knowledge without their 
awareness - Microsoft Viva is a prime example. But other players - Salesforce, Oracle, 
AWS, Microsoft, Veeva, etc...are probably not aware of their ability to harness and 
utilize information they already have...it would require specialties in each business to 
understand the capability, for example, of the Microsoft Graph technology built into 
M365 on Azure. 
Idea 
5A.3 See previous comments about risk decision-making and risk/knowledge 
communication, especially in regulatory interactions 
n/a 
5A.4 The 'capture' or integration of tacit knowledge in the process can be achieved by having 
the right people participating in the QRM but preserving tacit knowledge for the 
organization will remain a difficult task. 
Supportive 
5A.5 I believe operationalizing KM as part of QRM is much needed but needs to be done in a 
way that really incorporates the right mindset by corporations. Meaning, it should not 
be done in a way that feels like another Continuous Improvement "fad". Too often, I 
have seen this type of thing become more of a rote just follow the process approach 
where people just go through the motions without really understanding or engaging in 
what it is trying to achieve. 
Supportive 
5A.6 1. Roles: over many years we've been introducing different roles for different topics. 
Based on my experience defining roles leads to people believe 'someone with that 
particular role will do a certain job'. For example, the risk manager manages the risks; 
ideally, everyone should identify risks and mitigate them. 2. Standardization is a 
double-edge sword: you need some standardization to ensure a certain level of 
consistent application of KM / QRM / any other topic but risk is that the level of 
standardization can lead to over complicating things. One method does not fit all. 3. I 
would say 'establish practices over procedures' - ideally, KM and QRM should be 
integrated in everyone's day to day work and not seen as something in addition which 
happens easily when there are too strict rules or procedures in place. 
Supportive 
5A.7 I think KM has to be built into a learning culture first, before tools and resources or put 
in this space. Does the organization understand what KM really means? And how the 
way we build processes must be built for sustainment to find information, training on 
how to use any process and how we keep track of lessons learned and make sure they 
go directly back into our processes as continuous improvement opportunities 
Supportive 
5A.8 I scored the "standard KM methods" lower because of the expectation that they will be 
continuously improved. Don't want the system to be static. 
Supportive 
5A.9 Item 1: QRM training has not really moved the needle IMO and much more remains to 
be done. Item 3: I like idea of pairing KM and QRM when allocating resources but would 
depend a lot how those disciplines are situated within a company. Item 4: Unless you 
restricted the scope, I'm not sure how you could begin to "define" all the types of 
knowledge required as QRM inputs. Item 6: I think that "KM methods and tools" are 
not really impactful other than in the context of a well-formed KM program. In many 
Supportive 
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ID Comment Coding Tag(s) 
companies, that cannot be assumed to be in place. Item 7: I think that it would be very 
helpful if the "roadmaps" for QRM and KM were developed in tandem and shared goals 
established. That would seem a logical first step towards integrating the two processes. 
5A.10 All measures above are fine, but as with any complex managerial task, none of them 
will have a relevant positive effect if implemented in isolation and not embedded in a 
sound 'cocktail' of measures which reinforce each other. The ratings are just made in 
order to be able to proceed with the survey; picking out individual aspects out of a 
system whose functionality can be judged only as a whole does not make sense to me. 
Supportive 
6.1 In order to have an effective PQS and achieve the objectives of ICH Q10, integration of 
QRM and KM is essential 
Supportive 
6.2 There is a symbiotic relationship between QRM and KM in the pharmaceutical industry, 
which is emphasized through ICH Q10 
Supportive 
6.3 The benefits delivered from a highly integrated KM / QRM program result in very 
effective risk management and ultimately contribute to deliver an effective PQS. 
Supportive 
6.4 An industry framework would improve and rationalize these activities. Supportive 
6.5 My current organization is small and nimble enough to do it and have embraced 
innovative cloud technology. 
n/a 
6.6 As a consultant, I would promote better linkage of KM and QRM Supportive 
6.7 This framework would ensure (formalize) that we connect the dots, much of the data 
that informs QRM today is reactive and based on trends or tacit knowledge. A 
framework would prove valuable in my opinion. 
Supportive 
6.8 The framework would help the participants visualize the interaction of the two Enabling 
Systems 
Supportive 
6.9 From a PQS and ICH10 perspective, any tools which increase the efficiency of 
knowledge management which feeds into less risky decisions would be of great benefit 
to any organisation. 
Supportive 
6.10 We are already engaging in developing a tool intended to integrate KM with QRM by 
providing an electronic capability which captures a checklist (who, what, where, when) 
of everything required from a compliance and business perspective from Preclinical 
through Launch.  It will provide easy access (one stop shop) to all of the supporting 
information and a dashboard showing the risks/mitigations the business has chosen to 
take prior to making decisions such as submitting a filing or initiating a clinical trial. 
Supportive 
6.11 From my experience the lack and loss of historical knowledge about products, typically 
lost as it is in peoples head, has severely impacted me and my company when making 
changes, understanding stability failures etc. Also, for legacy "grandfather" products 
the agencies are asking more and more questions about what we know about products 
that we cannot answer as we just don't know. This has led to us going back to 
development work on older established products. 
Supportive 
6.12 I support the concept that QRM and KM are co-dependent. Supportive 
6.13 There is a fundamental lack of understanding for how to integrate QRM into a quality 
management system. Having a framework for how to do this, with a practical, logical, 
clear path for how to accomplish this would be worth its weight in gold. A phased 
approach for how to accomplish this, with clear deliverables, would make the daunting 
task of "QRM Integration" more manageable and attainable. 
Supportive 
6.14 Would support a system where it is ensured that the right level and scope of knowledge 
is inputting to QRM 
Supportive 
6.15 The interlink is critical to reliable risk control Supportive 
6.16 Knowledge Management has to be better integrated in our organization together with 
QRM. 
Supportive 
6.17 I think this integration is a current gap for most of industry, particularly the role of KM. Supportive 
6.18 I see KM as foundational to leveraging prior knowledge, but the resources behind 
establishing that foundation are lacking. 
Supportive 
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6.19 I do believe that QRM and KM are definitely interrelated, but so is overall business 
processes and training processes on operations. 
Supportive 
6.20 In the business case I see, the purpose of KM is to build and document the 
understanding of a Control Strategy that would be shared via Tech Transfer, GMP 
documentation, regulatory submissions and the acceleration of development 
workflows. They must be linked. 
Supportive 
6.21 I am responsible for QRM at my company.  One (of several) limiting factors on the 
effectiveness of risk assessment is difficulty accessing the right knowledge to inform a 
given assessment.  As a result, assessments often rely more on SMEs subjective 
judgment and less on data (e.g., re. historical failure rates). It is also challenging for a 
risk assessment team to be aware of and leverage prior assessments that may be 
relevant to theirs.  More effective KM that is aligned with the needs of QRM would be 
beneficial. 
Supportive 
6.22 It is promising and value adding, serving both patient, supply and business needs. Supportive 
6.23 Understanding this reciprocal between KM and QRM is important for the PQS Supportive 
6.24 The site QRAs and overall site risk profile would benefit from the integration of QRM 
and KM.  If participants were familiar with the use of KM and associated tools it would 
definitely help with the deployment of such a framework 
Supportive 
6.25 Depends on the value-add potential of the specific proposals versus effort to 
implement. QRM has received major investment in Pharma last decade and KM also as 
much technology driven as by plan. Using 'labels' like KM concerns me although useful 
as a 'banner' - we need to get at the underlying causes & yes, it is all about integration 
and training as technologies converge (under the hood). (answered not sure) 
Supportive 
6.26 [It is] certainly necessary to stress the importance of KM in the context of RM, but as 
mentioned before, it is just one aspect, and numerous practical questions remain to be 
resolved for a truly efficient use of KM in RM.  Before integrating two systems, both 
should be working well - which is not the case in many, many pharma companies. With 
regard to KM, the situation is even worse than with (Q)RM where ICH Q9 provides at 
least a minimal frame and some advancement can be observed since 2005 (intro of 
Q9). While KM still must prove to be supportive in this context. (answered not sure) 
Supportive 
7.1 Companies may not be familiar with KM and limited its resource input on this field. 
(answered not sure) 
More detail 
8.1 Not in my current function as an inspector. Would probably fall under conflict of 
interest or consulting.  As a consultant I maybe would. (answered no) 
n/a 
8.2 Will encourage industry to adopt this framework, but the framework is express a 
concept, they may want to know how to adopt? (answered not sure) 
More detail 
10.1 How/What do we define as the intersection of both loops? Layout 
10.2 How can the framework address the gap re effectiveness of control strategies? More detail 
10.3 In a situation with process changes, there might be a decrease in knowledge which 
would increase risk.  This could be the reverse view of the model. 
More detail 
10.4 The numbering is useful but should not prohibit organizations from realizing you can 
start anywhere on the continuum and have organizational benefit. 
More detail 
10.5 Perhaps we need to recognize KM as a quality system or at the very least as a formal 
part of the quality system. We should mandate use of KM methodologies rather than it 
being a choice for QRM. 
Idea 
10.6 It might be useful to integrate the concept of 'monitoring' into the KM side, and 
'controlling' on the QRM site.  For instance, Knowledge comes from Data (monitoring) 
and the objective of Risk is to minimize Risk through controls. 
Idea; More 
Detail 
10.7 Some guidance on how we store/document the knowledge in a user-friendly format 
and system  consistently, across organisations and product lifecycles. So that we can 
ensure no knowledge is lost. 
More detail 
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10.8 I don't really see anything to improve on.  To me, it is very comprehensive.   Perhaps, 
just showing how the best available knowledge (1) increases over the course of the 
Product Development Lifecycle. 
Supportive 
10.9 Be more clear on the direction of the arrows. It's not immediate to me and takes a bit 
of work to find point 1 etc. Maybe more differentiation of the colours between the two 
parts as well. 
Layout 
10.10 Personally, I'd drop the infinity sign. Layout 
10.11 As mentioned with a previous answer, perhaps provide a simple case study for how to 
apply this so that your readers/trainees understand what this might look like in 
execution. 
More detail 
10.12 Maybe to consider clarifying "knowledge" versus "experience" Idea 
10.13 Case Study More detail 
10.14 No suggestions - I like it Supportive 
10.15 Maybe providing specific examples (related to pharmaceutical development) for each 
step in the framework. 
More detail 
10.16 Step 3 - Risk does not necessarily decrease due to increased knowledge. It may actually 
increase the risk once you understand more about it. You may need to accept a high 
risk that cannot be mitigated and develop continuity plans instead. I would call 3, Risk 
Managed (this implies that the risk is well understood through the QRM process, but it 
may be decreased or accepted at a high level with a continuity plan. Using the term Risk 
Managed would capture all of these concepts. 
Risk reduction; 
Idea 
10.17 Think from an application side some major existing problems to be solved involving 'risk 
v KM' like the one I gave you - excessive data/detail in HA dossiers not because HA 
wants/needs it but driven by an existing paradigm. Control should be driven back to 
correct locus (GMP/QMS to Quality & sites) and KPP/CPP/Specification only 
requirements in the dossier. I appreciate it is not quite that simple but current situation 
is way out of hand v future needs. Also, could separate an 'approval dossier' v 
'maintenance dossier'. This is one example - if you have 2 - 3 real/specific problems to 
solve then use, application and perceived value of the principles of what you are 
suggestion will move from the obvious to life changing disruptive tools/concepts. Just a 
thought not a criticism. 
Idea 
10.18 Make it clear why the infinity symbol is more meaningful than a circle. Layout 
10.19 I think it is quite good and very clear.  The only thing I noticed was that the model 
would seem to imply (at least visually) that over time risk would disappear entirely.  I'm 
sure this is not an actual claim of the model, but it is worth noting that many types of 
risk (e.g., intrinsic product risk) are not a result of lack of knowledge but, rather, of the 
need to balance known risks with known benefits.  But this is nitpicking.  I really like the 
model and have no changes to recommend. 
Supportive 
10.20 It might be helpful to indicate that knowledge management consists of multiple types 
of knowledge, e.g., tacit, which is often overlooked or ignored. 
Idea 
10.21 Generate or collect empirical evidence that investment of resources into KM  a) yields 
better risk decisions a/o more effective risk monitoring  a/o  b) leverages less effort for 
risk assessment a/o risk review  = make sure that intro of KM into RM is more than an 
abstract idea and not another bureaucracy which in a worst case even complicates and 
slows down necessary risk decisions (risks don't wait ...) 
More detail 
10.22 As per earlier comment, I think that some recognition or, commentary on the 
difference between a stable steady state of operations versus the scenario where novel 
risks emerge and how this mode of thinking might be adapted to this world would be 
helpful but that may be another PhD looking at how such scenarios are dealt with in 
other complex technological industries. 
Speed / 
Complexity 
10.23 Somewhere within the KM process that would trigger a QRA review due to new 
knowledge acquired 
More detail 
10.24 It is very good; I have no suggestions. Supportive 
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10.25 supporting the concept with simple real life examples on how knowledge could feed 
into risk management decisions and how risk review can contribute to knowledge 
management would be helpful to make the concept more tangible and concrete.  
More detail 
10.26 Make it clear that knowledge only reduces risk if action is taken to transform 
knowledge into risk reduction activities 
More detail 
10.27 It might need additional conceptual guidance. More detail 
11.1 A good survey which led to a lot of thought. I hope the comments are helpful Supportive 
11.2 Great survey, really likely the infinity cycle. Supportive 
11.3 Really like the visual simplicity of the infinity curve, really depicts the knowledge 
contribution to risk assessment 
Supportive 
11.4 I think the idea of the framework is great and makes sense. It is something I would 
bring to my company. 
Supportive 
11.5 Thanks for the opportunity to participate - would definitely be interested in seeing the 
outcome and sharing it with my organization to drive further conversations around KM. 
Supportive 
11.6 I love the idea of really driving QRM and KM, but also partnering it with how we then 
train our employees to perform an operation, task, fulfill a role, etc. The outcome of 
this QRM/KM loop would be appropriately retaining the knowledge needed for the 
business and would then feed into the design of organizations, talent retention, 
training, etc. Great concept! 
Supportive 
11.7 I really do think the model and diagrams are neat and well presented. But to be of real 
substantive value this need to go deeper. 
Supportive; 
More detail 
11.8 Glad to see this moving forward.  Lots of potential to accelerate the evolution of our 
quality systems.  It is also good to see some actual theory building happening in our 
field.  As they say, there are few things as practically useful as a good theory. 
Supportive 
11.9 A meritorious initiative but we should be careful that it does not end up in the same 
way as QRM for the last 10-15 years since its intro in 2005 (thousands of 30 pages 
FMEAs without visible positive impact on patient health or supply - while true disasters 
[examples nitrosamine contamination, shortage of penicillins or narcotics for surgery, 
...] did not happen because of poor RM  [RM in all cases was poor but that was itself 
another effect of something else, not the reason]) 
Supportive 


















Lipa et al.: A Report on the Current State of  (QRM) and  (KM) Integration
Published by ARROW@TU Dublin, 2021
